Genotoxic effects of doxorubicin in cultured human lymphocytes with different glutathione S-transferase genotypes.
Doxorubicin (Dox) is a widely used drug in oncology with a broad spectrum of interactions with various cellular components; therefore, it is likely to act through different mechanisms. In clinical practice there is inter-individual variability in cytotoxic drug response and in the occurrence of adverse reactions. Glutathione S-transferases (GSTM1, GSTT1 and GSTP1) are thought to be involved in the detoxification of endogenous and exogenous genotoxicants. The aim of this work is the assessment of a possible influence of polymorphisms in GSTs on the levels of genetic damage induced in vitro by Dox in cultured human lymphocytes. For this purpose, whole blood cultures from individuals with different genotypes for GSTM1, GSTT1 and GSTP1 were exposed to Dox and the cytokinesis-blocked micronucleus (CBMN) assay was used as the endpoint for chromosomal damage in the lymphocytes. Genotyping of GSTM1 and GSTT1 was carried out by multiplex PCR and the GSTP1-Ile105Val polymorphism was determined by PCR/RFLP. The total number of micronuclei present in 1000 binucleated cells and the frequency of micronucleated binucleated lymphocytes in the different individuals were analyzed considering the GSTM1, GSTT1 and GSTP1 genotypes. The results obtained suggest that GSTM1 and GSTT1 deletion polymorphisms do not modify significantly the genotoxic potential of Dox. However, the GSTP1 Ile105Val polymorphism was associated with an increase of micronucleated binucleated cells induced by Dox. Lymphocytes from homozygous individuals for the variant form (Val/Val) presented a significant increase in micronucleated binucleated cells (approximately 1.5-fold; p<0.05) when compared with individuals with at least one wild-type allele. These results suggest a possible role for GSTP1 on the modulation of the genotoxicity induced by Dox, which may be considered in cancer therapy.